The power quality concerns are augmenting day by day due to the growth of loading requirements. In this paper, we address these concerns while trying to provide the solutions. With the advancement of technology, the power quality concerns can be handled efficiently by flexible alternating current transmission system (FACTS) devices such as distribution static shunt synchronous compensator (D-STATCOM), static volt-ampere reactive compensator (SVC), static synchronous series compensator (SSSC), thyristor-controlled series compensator (TCSC), unified power flow controller (UPFC), etc. This paper presents the solutions for power quality issues related to Mizoram with the help of D-STATCOM. D-STATCOM enhances the power quality by varying the various parameters of the system and make the system more flexible. We propose a MATLAB Simulink model of D-STATCOM which demonstrates the control of active and reactive power and hence maintains the voltage profile. In Mizoram, during peak hours Undervoltage is a frequent phenomenon which causes damage to various domestic appliances as well as it significantly affects the electrical equipment of small industries. By incorporating D-STATCOM in the existing system at the distribution level we can greatly improve the voltage profile of distribution system, which not only provide better power quality but also increase the lifespan of domestic as well as small industrial equipment, by this proposed modification in existing system the revenue of distribution, as well as customer satisfaction, can be improved.
INTRODUCTION
As we know the population of the world increasing at a devastating rate so the demand for electricity is augmenting rapidly (Census, 2011) . This problem is affecting nations with huge population and scare resources like India, which is growing in industrialization rapidly in recent years (Indian Electrical Equipment Industry Mission Plan, 2012 -2022 . Due to diversified loads, our conventional power system is unable to maintain constant voltage profile at the consumer end (Hingorani and Gyugyi, 2001; Wang et al., 2011; Lee et al., 2013; Saravanan et al., 2014) . As a result of these constant voltage fluctuations which occur during peak load periods are the outcomes of uneven distribution of single-phase loads, an impedance of transmission lines and the loading types (Sensarma et al., 2001) .
Due to less population and geographically landlocked state, Mizoram is unable to keep pace with the developmental activities happening in rest of the country, it also hampered the development in power sector of Mizoram (NEDP, 2018) . As per the data acquired by the officers of state load dispatch centre (SLDC) and different substations we came to know that voltage profile of Mizoram is totally dependent on the incoming grid voltage and there are barely any power conditioning devices like D-STATCOM, capacitor banks, SVC, TCSC, etc. with the advent of latest technological solutions like D-STATCOM, and other power quality improvement devices which are capable of stabilizing voltage to a desired level and will provide quality power to citizens of Mizoram (Reed et al., 2000; Lee et al., 2010) . loads, voltage flicker and current harmonics. It is also used to control the reactive power and voltage regulation for the betterment of power quality at the consumer end in low-voltage distribution networks.
The basic circuit diagram of D-STATCOM is shown in Figure 1 . D-STATCOM consists of a coupling transformer (with leakage inductance) in series with DC to AC switching converter which is parallelly connected to a capacitor of high capacitance. D-STATCOM is connected in shunt with the line.
Where I is the exchange current between D-STATCOM and the System, V is the system voltage and E is the D-STATCOM voltage. X is the transformer leakage inductance.
Where Q is the reactive power.
When the voltage across the line is greater than the voltage across D-STATCOM, it acts as a reactor which provides negative VAR compensation (inductive compensation) to the line and stabilizes the voltage profile of line by controlling peaks in the line voltage at the distribution level. Similarly, when the voltage across the line is lesser than the voltage across D-STATCOM, it acts as a capacitor which provides positive VAR compensation (capacitive compensation) to the line and stabilizes the voltage profile of line by controlling the dips in line voltage at the distribution level. This maintains the consumer end voltage at a desired voltage level and refines the power quality as per required standards. D-STATCOM is also capable of handling active power in the system, i.e. It can supply active power to the system with the help of capacitor connected across it, during off-peak hours D-STATCOM can charge the capacitor or energy storage bank by taking active power from the system. The active and reactive power equations are as follows:
Where P is the active power and α is the angle between voltage and current of D-STATCOM.
As per the data accumulated from the SLDC Aizawl, Mizoram the total peak load demand of Mizoram is 86.525 MW/day or 2595.77 MW/month during August 
RESULTS
The phase A voltage and current waveforms of D-STATCOM along with the inverter output voltage are depicted in Figure 2 . The simulation starts at time t=0 and it takes 0.1 to 0.2 seconds to get stable, at t=0.5 sec. and t=0.7 sec. we varied the supply voltage by ±10% and the results are shown in Figure 2 . It clearly states that during steady-state operation the current of D-STATCOM is zero and at the time of instability we can see that STA-COM is supplying current to maintain the voltage at the desired level and inverter output responds according to D-STATCOM to make the system stable.
In Figure 3 we can notice that Iq and Iqref are varying according to the need to stabilize the voltage profile. As we can see the real power is almost constant but slight variations are happening in accordance with the Vdc in the next graph. As per the discussion in Fig.2 we can clearly see that the reactive power is varying accordingly. In the last graph, we can see that the modulation index is varying from 0.7 to 0.5 for compensation and the modulation index goes up to 0.2 for compensation.
From the Figure 4 the last curve is the compensation current of the D-STATCOM which is verified above in Figure 2. The second curve shows the voltage fluctuations across the distribution line which has been stabilized by D-STATCOM and finally active and reactive power reaching at bus (B3) for consumers is quality power without any disturbances as verified by the first curve.
DISCUSSION
It is very clear from the above-stated facts that the voltage fluctuation sat the consumer end is mitigated to a significant extent with the application of D-STATCOM in existing distribution system which will enhance the power quality and satisfy the consumers to great extent by increasing the life expectancy of their electrical and electronic equipment. D-STATCOM is a fascinating technology to be used in the distribution network of Mizoram as it provides control of reactive power compensation which in turn provide compensation for voltage flicker. Research, volume 178 
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